Estimation of lipid regions in a cytochrome oxidase-lipid complex using spin labeling electron spin resonance: distribution effects on the spin label.
The distribution of lipid in the cytochrome oxidase-lipid complex from beef heart mitochondria has been studied by the spin labeling electron spin resonance technique. The spectra of a phospholipid spin label incorporated in the complex reveals an immobilized (on the ESR time scale) component in addition to the fluid component which is found in aqueous dispersions of the extracted lipids. The first component corresponds to the domain of lipid influenced by the protein, and the second component to the remaining lipid. A theory taking into account not only the sizes of the lipid regions in which the spin label molecule distributes itself, but also the different affinities of the label for the two domains, has been developed. Taking advantage of the variation in spectra obtained with increasing amounts of spin label, computer calculations have been performed to estimate the distribution of lipid in the different regions of the cytochrome oxidase-lipid complex. An extrapolation of the amount of immobilized spin-labeled phospholipid to zero concentration of label allows a calculation of the number of fatty acid residues interacting with the protein to be made. It has been found that the number of aliphatic chains influenced by the protein is higher than that calculated for a single boundary layer around the protein. The approach used in this paper can be used for studies of protein-lipid interactions in other systems.